Introduction
Today's financial world is highly complex as compared with that of previous generations. Twenty-five years ago, knowing how to maintain a checking and savings account at a local financial institution was sufficient for many citizens in developed countries. Today's consumers, however, must be able to differentiate among a wide range of products, services, and providers of financial products in order to manage their personal finances successfully. In an era of credit expansion, debt is now an integral part of social life for young adults (Demirgüç-Kunt et al., 2015; Houle, 2014) . Accordingly, they need a more comprehensive understanding of basic economic concepts, such as compound interest or the effect of inflation on asset yield, than was afforded to the previous generation.
In recent years, interest in the financial education of citizens as a key skill and the measurement of economic and financial literacy of individuals have become increasingly important (OECD/INFE, 2010 ). An ordinary family must decide how to balance its budget, whether to buy a home, how to finance the education of children, and how to ensure an income for retirement. Individuals and households have always been responsible for managing their finances, but in recent years several factors have contributed to raising awareness about the growing importance of financial education for citizens' welfare. On the one hand, demographic changes along with reductions in state aid systems are leading to significant tensions for the financial sustainability of public pension systems (OECD/INFE, 2010) , causing great concern. This has led to a shift of risk from governments to individuals and greater individual responsibility for financing social and health care needs. On the other hand, the current economic crisis has shown that many families are very vulnerable to business cycles, and improving the financial education of citizens could aid them in making decisions with greater foresight and measuring the risk and performance of financial and real assets. Financial illiteracy played a key role in the worldwide financial crisis and contributed to some other important social problems. While efforts by people in government and the private sector to increase the level of financial literacy have been laudable, continued work is needed on this important problem (Dinwoodie, 2010) .
What explains the differential financial literacy performance across economies? Although a priori it might be thought that countries with higher GDP could have better results, the results of PISA 2012 show that this is not the case. For example, while the United States has the highest per capita GDP, financial literacy is just mediocre compared to countries with lower economic growth.
The results obtained by 15-year-old students in the assessment of finances for life may be determined by numerous factors related to personal family context, as well as variables related to the teaching-learning process (teacher preparation, assessment system, etc.), especially those related to financial education and students' experience with monetary affairs. But the variability of results may also be attributable to the characteristics of the schools, such as the degree of autonomy, mechanisms for the selection of students, or the human and material resources at their disposal.
Taking advantage of the data on financial literacy provided for the first time in PISA 2012, this paper analyzes the factors -at the student and the school level -associated with student financial literacy. To the best of our knowledge, this is the first research paper that uses the data for all countries participating in the PISA test to explain the scores in financial competency.
The specific objective of this work is to verify the effects of students' experiences with monetary affairs and the teaching of financial education in schools on their development of economic and financial skills, controlling for individual variables, such as socioeconomic status, mathematical and reading e-offprint of the author with publisher's permission abilities, or migrant status, and other school variables, such as school autonomy, competition between schools, or school climate. The main novelty of this paper with respect to the existing articles is the inclusion in the analysis of variables related to students' experiences with monetary matters, such as having a bank account or a debit card, as factors explaining the financial competence of young people. This paper uses a multilevel analysis method, because it is appropriate in view of the nested structure of the data (level 1: students; level 2: schools).
The paper is structured as follows. In the next section, we present a literature review. In the third section, the methodology for analyzing the data is presented. Given the hierarchical structure of the data set, which includes individual and school variables (level 1 and level 2, respectively), the use of multilevel modeling is required. Using this econometric methodology, the analysis focuses on how certain sociodemographic characteristics, the different ways of delivering financial education in schools, variables concerning their experiences with monetary matters, and variables related to their schools influence the performance of 15-year-old students in the OECD assessment of finances for life. In the fourth section we present data and variables, and the main results are analyzed in the fifth section. The study concludes with a section of conclusions and recommendations on educational policy.
Literature Review

The Importance of Financial Literacy for Economic-Financial Decision-Making
Following the Cambridge dictionary, financial literacy is "the ability to understand basic principles of business and finance." If we look at this definition closely, financial literacy would be the capacity to make appropriate decisions in managing personal finances. However, economic and financial decisions of individuals are influenced by behavioral characteristics such as education, income, gender, certain behavioral characteristics such as risk attitude (Bannier and Neubert, 2016; Hilgert et al., 2003) , and time preferences regarding the consumption and savings of individuals. In this regard, several studies, such as Lusardi and Lopez (2016) , found in the United States that socioeconomic characteristics are the strongest predictors of financial literacy. Moreover, financial literacy may be influenced by individuals' level of knowledge in economic and financial matters, since financial decisions require the ability to perform calculations, including some which are quite complex. In general, there is a link between families' economic and financial literacy and educational background. Households that are more financially literate comprise highly educated families (Atkinson and Messy, 2012; Lusardi, 2009) . In this e-offprint of the author with publisher's permission connection, Bernheim (1998) and Berheim et al. (2001) concluded that those with more formal education are more likely to perform more sophisticated financial planning.
Financial literacy is increasingly important, and not just for investors, because a typical family has to decide how to balance its budget, buy a home, fund the children's education, and ensure an income for retirement. For example, Mitchell (2007a, 2007b) have shown that financial education has positive effects on the level of savings for retirement. Financial literacy is also associated with a wide range of financial decisions -not just those affecting retirement -such as participation in the stock market, portfolio diversification, and the tendency to avoid overindebtedness (Guiso and Jappelli, 2008; Lusardi and Tufano, 2009; Van Rooij et al., 2011) . Brown et al. (2013) also found that individuals who received financial education are less likely to be in debt or to maintain high debt-income ratios, while Lusardi et al. (2017) have recently shown that financial knowledge is a key determinant of wealth inequality. In any case, financial ignorance is recognized as a problem for the household when it has to make economic decisions that affect present or future well-being, such as those concerning uncertain future pensions (Clark and d'Ambrosio, 2003) .
However, the link between financial literacy, financial behavior, and welfare is not so clear. Ambuehl et al. (2016) , for example, showed that increasing financial literacy is not enough to increase the quality of decision-making of individuals -a conclusion that was also arrived at by Friedline and West (2016) . Moreover, Xiao et al. (2014) have shown that the association between earlier knowledge and later financial behavior differed according to the specific type of knowledge (subjective versus objective). Stolper and Walter (2017) assessed the literature on financial education as a means to improve financial literacy and financial behavior, suggesting that the evidence with respect to the effectiveness of the programs is rather disappointing. Fernandes et al. (2014) conducted a meta-analysis of the relationship of financial literacy and financial education to financial behavior and found that interventions to improve financial literacy explain only 0.1 % of the variance in financial behavior. The results from another meta-analysis of the literature on financial education interventions (Miller et al., 2014) indicate that financial literacy and capability interventions can have a positive influence in some areas, such as increasing savings, but not in others, such as credit default. In any case, as Hensley (2015) noted, education alone is not the single answer to improving financial capability, but an essential component, and Henley proposes that timely educational approaches should coexist with longer-term financial education programming. According to Willis (2011) , the fact that research does not demonstrate a causal chain from financial education to higher financial literacy to better financial behavior to improved financial outcomes is in part due e-offprint of the author with publisher's permission to biases, heuristics, and other nonrational influences on financial decisions. Nevertheless, as Hospido et al. (2015) indicated, test scores are a key mediator outcome, because it is hard to think that financial literacy can have long-term benefits on economic decisions if performance in financial literacy tests does not increase.
The Contribution of the Educational System to the Development of Financial Skills
The interest of our article was, among others, to study how the educational systems of the OECD countries contributed to the development of financial competencies among their young students. Empirical studies on how specific financial literacy programs contribute to increasing students' financial knowledge have delivered mixed results (Fernandes et al., 2014; Hastings et al., 2013; Lührmann et al., 2015; Lusardi and Mitchell, 2014) . In this regard, Cole et al. (2016) have found recently that state mandates requiring high school students to take personal-finance courses did not affect financial outcomes.
Research on this topic came to the attention of economists with works such as that of Bernheim (1998) , who was one of the first researchers to show that most Americans lacked basic financial knowledge and numeracy. More recently, Huston (2010) argued that if individuals have poor arithmetic skills, this will influence their financial literacy. In a similar line, the findings of Cole et al. (2016) suggest that increasing math requirements would be the most effective way to improve financial outcomes. According to the authors, increased high school math instruction has a small, but meaningful, effect on financial outcomes, and improving financial skills could be achieved through improvements in mathematical knowledge and by promoting a positive attitude among students towards the subject. In fact, some schools focus their efforts on strengthening the conceptual understanding of students in key areas like math so that students are able to apply learning in different contexts, including financial literacy (OECD/INFE, 2015) .
Financial education of young people, particularly in schools, has long been considered a priority. In this regard, the International Network on Financial Education (INFE), created by the OECD in 2008, developed guidelines for financial education in schools (OCDE/INFE, 2010) . Although interest in financial education in schools is indeed growing, it is important to note that financial education courses are not compulsory in most countries, and not all countries and schools equally address this lack in order to prepare students for an increasingly complex financial world (OECD, 2014b) . Until now, about 60 economies worldwide have implemented national strategies for the provision of financial education following the OECD/INFE policy guidelines. It is true that many national strategies include the provision of financial educae-offprint of the author with publisher's permission tion for students, but not all national strategies target young people or provide financial education in schools. There are other financial education initiatives that also cover the adult population and different delivery channels (OECD/INFE, 2015) .
Financial education can be mandatory or optional and introduced in the school curriculum as a separate (standalone) subject or as a cross-curricular (specific) subject (OECD/INFE 2012a , 2012b . Many educational systems have incorporated financial education as part of their curriculum in secondary education, such as those of the Flemish Community of Belgium. However, there are several countries where financial education concepts are studied in primary education, such as the Czech Republic, China (only the city of Shanghai), or Estonia. The most common option is through a cross-curricular approach (e.g., Latvia), that is, linking financial concepts with other areas of learning and including financial concepts as a part of other subjects such as mathematics, humanities, or social sciences. Although it is less common for financial education to be taught as a separate subject (e.g., in New Zealand), some countries combine both strategies, such as Shanghai or Colombia (Cordero et al. 2016; Grifoni and Messy, 2012; OECD/INFE, 2015) . But as Loibl and Fisher (2013) point out, unlike most high school courses in mathematics or science, there can be widespread national differences in the content taught in personal-finance courses, and also teachers can decide whether or not to include financial literacy content in their subjects. In the United States, some states have included financial education in their high school curricula since the mid-fifties (Tennyson and Nguyen, 2001) .
The evaluation of the effectiveness of financial education courses is not easy, since both objective measures of performance and information about other comparable characteristics are required (Walstad et al., 2017) . Some experimental studies have found positive effects of financial education in school and an increase in the financial knowledge of students, such as Hospido et al. (2015) for Spain. Other studies that also have found positive effects of financial education courses at the college level include Romagnoli and Trifilidis (2013) for Italy and Bruhn et al. (2013) for Brazil.
How financial education is taught in school, which goes hand in hand with school responsibility for curriculum and assessment, can be a relevant question in explaining the results in financial literacy. In this regard, Loibl and Fisher (2013) noted that despite public support for personal-finance instruction in high school, its effectiveness has not been firmly established. The reason for these inconsistent outcomes may be that the mandate to teach personal finance in high school is unfunded, vague with respect to academic department, classroom time, and materials, and not part of the core curriculum. These authors note that little is known about what content is covered in high school courses or units in personal finance and that the content varies conside-offprint of the author with publisher's permission erably by state, school district, or even high school within a school district. Walstad et al. (2016) argued that teachers sometimes have more discretion over what they teach in a personal-finance course than in such core and welldefined subjects as mathematics or science and that it is not known how content coverage and emphasis changes from teacher to teacher when a course is taught. According to these authors, the primary purpose of financial education in schools should be to improve content understanding of a broad range of financial matters that may be encountered in real life and not indoctrinate students with certain financial attitudes or behaviors. In contrast to this approach, Blue and Grootenboer (2017) highlight the importance of praxis, that is, the moral and ethical aspect of teaching by financial education practitioners.
Teaching methods are also relevant in explaining the results of financial education and largely depend on the teacher and the quality of educational resources, because both have to do with factors that facilitate teaching in schools, such as the availability of textbooks, library materials, and computers for teaching (Allgood et al., 2015) . Loibl and Fisher (2013) highlighted the link between teacher preparation and teachers' ability to respond to the challenges of personal-finance instruction. They found that formal college preparation in personal finance is the strongest predictor for successful personalfinance instruction, while other predictors were student quality, classroom time, an interest in teaching investing, and being a teacher in business education. Mandell (2008) showed that interactive teaching methods, such as the use of stock market simulations, often have a positive influence on students' understanding of personal-finance concepts. In a comprehensive field experiment at Swiss high schools, Eisenkopf and Sulser (2016) compared the effectiveness of teaching methods in economics. They randomly assigned classes into an experimental and a conventional teaching group. Although both teaching treatments improved economic understanding considerably, the authors found that preexisting economic competencies crucially are related to learning outcomes in that more competent students seem to benefit disproportionately from classroom experiments, while weaker students lose out. Using an experimental approach, Skimmyhorn et al. (2016) also estimated the effects of two different financial education methodologies: principles-based and rulesof-thumb. The authors found that both teaching methods increased cognitive measures (i.e., actual and perceived knowledge) and noncognitive measures (i.e., self-efficacy, motivation to learn, and willingness to take risks) of financial literacy. They found few differences in the relative effectiveness of each method, although the principles methodology appeared to produce larger gains in self-efficacy, while the rules-of-thumb method appeared to reduce individuals' willingness to seek advice.
Other school-level factors that have also been considered in recent research to explain the development of knowledge and skills that are essential to make e-offprint of the author with publisher's permission financial decisions include school type (rural versus urban, public versus private), school selectivity, school climate, and competition between schools. Choi and Chang (2011) found that school climate had a significant effect on mathematics achievement, while Shouppe and Pate (2010) and Allen (2015) found the opposite result. Cornell et al. (2016) contributed new evidence that an authoritative school climate is conducive to students' academic success in middle and high schools, and Ramsey et al. (2016) demonstrated the importance of considering the type of informant when evaluating climate ratings within a school. As for the differences between public and private schools, Valencia-Álvarez and Valenzuela-González (2017) reported that Mexican high school students in the public system had much lower levels of applied, procedural, and conceptual financial knowledge than those in private schools. Ali et al. (2016) identified the gap between urban and rural Australian secondary school students concerning their financial literacy.
Youth Experience with Money Matters and Development of Financial Skills
Finally, the association between experience with money matters and financial products and students' performance in financial literacy has also been addressed in the literature. According to the PISA 2012 data, there is a large variation in the proportion of students with a bank account, and the framework for the use of basic financial products by 15-year-olds varies across countries. In Australia, the Flemish Community of Belgium, Estonia, France, New Zealand, and Slovenia, more than 70 % of students hold a bank account, but in Israel, Poland, and the Slovak Republic, fewer than 30 % do so (OECD, 2014b) .
1 In New Zealand and Slovenia, 15-year-olds do not need the consent of their parents to legally open, hold, and operate a current or savings account. In these countries, 15-year-olds can also hold and use a prepaid card or debit card, although in New Zealand, banks can decide to restrict debit cards to people 16 years old and older.
Some works on students' direct experience in access to money and financial products have shown that one of the ways they develop financial and economic understanding is learning by doing and through personal experiences (Furnham, 1999; Otto, 2013) . Christelis et al. (2015) assessed exposure to financial products and its effect on financial literacy. Their findings show that bank ac-count ownership has a positive effect on the financial literacy of 15-year-olds. In the same line, Johnson and Sherraden (2007) suggested that in order to develop financial capacity, financial education should include access to financial institutions, possibly with savings incentives.
Methodology: Multilevel modeling 2
The multilevel regression model is known in the research literature under a variety of names, such as "random coefficient model," "variance component model," and "hierarchical linear model" (Hox, 2002) . Regardless of how they are referred to, these models all assume that there is a hierarchical data set. A typical example data structure (from education) is pupils within schools; for example, pupils (level 1) are nested within schools (level 2).
3 Additional levels can be added; for example, pupils can be nested within schools, which in turn are nested within local education authorities. In this case, two observations chosen randomly from within this particular source are not independent, and it is important to model the dependence. In fact, statistical models that use individual-level data to look at the relationship between educational outcomes and students' sociodemographic variables, but that make no allowance for the effects of the educational institution attended, may be considered unsatisfactory for two reasons. First, significance tests are often biased and overoptimistic. Second, if institutional effects are ignored, the model fails to offer insights into the influence of the institution attended on the education process (Goldstein, 1997) . Multilevel models, however, explicitly incorporate institutional effects into the relationship between individuals' outcomes and students' sociodemographic variables.
Let us first consider a simple model in the context of education production where y ij is a level-1 outcome measure of the i th individual in the j th level-2 unit, i D 1;2;:::;N (N is the total sample size), and j D 1;2;:::;J (J is the number of level-2 units). Let y ij denote the educational achievement of the i th student in the j th school; then the model (the empty or null model) y ij Dˇj C e ij Dˇ0 C u j C e ij (1) indicates that an individual's academic performance can be divided into a school-specific contribution (ˇj ) and a deviation (e ij ) from the school's contribution. The school-specific contribution (ˇj ) is further broken down into a mean value across all schools (ˇ0) and a deviation from the mean (u j ).
These u j are often referred to as effects (here they are school effects) and will be discussed in more detail below.
Some points need to be noted. First, the schools are assumed to be a random sample from the population of schools. The u j , which are therefore distributed among schools, are normally distributed with mean zero and variance 2 u . The student residuals (e ij ) are also normally distributed, with mean zero and variance 2 e . Specific software is available to estimate the unknown parameters (ˇ0; 2 u ; 2 e ).
4 Each school's estimated effect O u j has a sampling error; hence the confidence intervals can also be computed.
What multilevel modeling does is take into account the different levels in a hierarchical sample by separating the variance attributable to these different levels. Here we have the variance partitioned into two components: 2 u is the between-schools variance, and 2 e is the residual variation between pupils. We introduce the variance partition coefficient (VPC) term to represent the percentage variance explained by the higher level (school). Hence
The empty model specified before is a fundamental two-level multilevel model, which provides important preliminary information about within-group and between-group variations in the outcome measure under study.
Once the VPC has been tested to be statistically significant, explanatory variables are included in the model. For the sake of simplicity, we start with a two-level multilevel model that includes only two level-1 explanatory variables. For example, the best predictor of the performance of a student is likely to be his/her SES (x ij ). The model therefore becomes (the random intercept model)
In this model, the slope of the relationship between y ij and x ij remains constant, while the intercept varies between schools. Thus,ˇ0 andˇ1 are fixed quantities and u j and e ij are the random part of the model. Clearly, any number of explanatory variables could be added to this model.
However, an important objective in multilevel modeling is to identify and explain cross-level interactions. If the relationship between a level-1 explanatory variable and a dependent variable varies significantly across groups, we need to identify which variables explain the variation in this relationship. Let us consider a model that allows the slope of the relationship between y ij and x ij to vary among schools as well as the intercept (cross-level interactions). This is written as (the random slope model or random coefficient model)
Thus, the overall mean slope for the population of schools isˇ1, and each school can deviate from this by v j . The terms u j and v j follow a multivariate normal distribution (here it is bivariate normal because there are just two random variables at level 2) with a mean equal to zero. The variance of u j measures the variation across the schools' lines in their intercepts and is denoted by var.u j / D 2 u ; the variance of v j measures the variation across the schools' lines in their slopes and is denoted by var.v j / D 2 v ; and the covariance between u j and v j measures the covariance between the school-level intercept and slope and is denoted by cov.u j ;v j / D u;v . Students' performance varies from their summary line by the amount e ij . In this model,ˇ0 andˇ1 are fixed quantities, and v j , u j , and e ij are random coefficients.
Data and Variables
In 2012, the OECD assessed students on financial literacy across 18 countries for the first time as part of the Programme for International Student Assessment (PISA) -the first international survey of its kind. Some 29,000 students in 13 OECD member countries (Australia, the Flemish Community of Belgium [F. C. Belgium hereafter], the Czech Republic, Estonia, France, Israel, Italy, New Zealand, Poland, Slovakia, Slovenia, Spain, and the United States) and 5 partner countries and economies (Colombia, Croatia, Latvia, the Russian Federation, and Shanghai), representing around nine million 15-yearolds, participated in the survey. PISA carries out reliable and valid tests for measuring student achievement in personal finance at a point in time and for making valid comparisons over time. Some examples of items used in the financial literacy assessment for PISA 2012 can be seen in annex 1 (OECD/ INFE, 2011; OECD, 2012a) . PISA 2012 asked students and school principals (and, in some countries, parents) to answer questions about the learning environment, the organization of schools, and the social and economic contexts in which learning takes place. Information based on reports from school principals has been weighted so that it reflects the number of 15-year-olds enrolled in each school.
The PISA 2012 financial literacy test assessed the knowledge and skills of teenagers in dealing with financial issues. The four main content areas of the PISA test were money and transactions, planning and managing finances, risk and reward, and financial landscape. The PISA assessment also includes infore-offprint of the author with publisher's permission mation on financial education practices and strategies across different countries. The data set collects additional information on students' socioeconomic background; experience with and access to financial services, such as holding a bank account or a prepaid debit card or knowledge/ignorance of a bank account or a prepaid credit card; student attitudes; and mathematical and reading abilities. The selection of schools and students is kept as inclusive as possible to ensure that the sample of students comes from a broad range of backgrounds and abilities.
Dependent Variable
The dependent variable (or response variable) in our econometric exercise is the score for each student in the financial literacy assessment. The mean score among OECD countries is 500 points with a standard deviation of 100 points.
5
This competency refers to the "knowledge and understanding of financial concepts and risks, and the skills, motivation, and confidence to apply such knowledge and understanding in order to make effective decisions across a range of financial contexts, to improve the financial well-being of individuals and society, and to enable participation in economic life" (OECD, 2013, p. 144) . Table 1 shows how performance in financial literacy varies. Students in Shanghai score the highest in financial literacy, on average, with a mean score of 603 points, which is 103 points above the OECD average. On average, students in Australia, F. C. Belgium, the Czech Republic, Estonia, New Zealand, and Poland also score higher than the OECD average. In the United States, 15-year-old students overall performed around the average of students in other countries. The score for Spain (484) is below the OECD average, along with Colombia (379), Italy (466), and Slovakia (470). As Lusardi (2015) pointed out, the fact that students in advanced economies do not score higher than students in less rich countries underscores the importance of having a wellfunctioning educational system. Thus, the mean scores of the Czech Republic, Estonia, and Poland are higher than those of France, Italy, or the United States, all of which have higher per capita GDP than the former countries (OECD, 2014a).
Explanatory Variables
The explanatory variables considered in our analysis are shown in table 2. The first group of explanatory variables corresponds to level 1. In particular, 5 Students' scores were calculated using an imputation methodology usually referred to as plausible values (PVs). PVs are a selection of likely proficiencies for students who attained each score. A full description of the scoring method can be found in chapter 9 of the PISA 2012 Technical Report (OECD, 2014c ).
e-offprint of the author with publisher's permission In bold, countries and economies with statistically significant scores above the OECD average-13. In italics, countries, and economies with statistically significant scores below the OECD average-13. In Latvia and the USA, financial literacy scores are not statistically significantly different from the OECD average-13. Source: Authors' calculations using the PISA 2012 data set.
Table 2
Description of the Explanatory Variables
Student variables (level 1) Age Student's age. Gender A dichotomous variable that takes the value 1 for girls and 0 for boys.
Index of economic, social, and cultural status
In PISA, the economic, social, and cultural status of the students is considered a combination of several contextual factors, which are summarized in a single index called ESCS (economic, social, and cultural status). This index is constructed from certain indicators that capture the educational level of the students' parents and their professional occupations, as well as technological, cultural, and educational resources available at home.
Grade repetition
It takes the value 1 if the student had repeated a grade of at least one level and the value of 0 if not.
Mathematical literacy performance
The PISA 2012 score in mathematics.
Reading literacy performance
The PISA 2012 score in reading.
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Immigration status
The student's immigration status has been incorporated into our econometric estimation as a set of dummy variables: native, secondgeneration immigrant, and first-generation immigrant.
General versus vocational education
It takes the value 1 if the student attends general academic education and 0 if the student attends technical/vocational education.
Upper versus lower education
It takes the value 1 if the student attends upper secondary education and 0 if he/she attends lower secondary education.
Bank account
Holding a bank account has been incorporated into our econometric estimation as a set of dummy variables: 
School variables (level 2) Quality of educational resources
The index of the school's educational resources was calculated from principals' perceptions of possible factors that hindered teaching at their schools, such as shortage of science laboratory equipment, textbooks, library materials, and computers for teaching. Higher values of this index indicate a higher quality of educational resources.
School responsibility for curriculum and assessment
An index of the relative level of responsibility of school staff in issues relating to curriculum and assessment was computed from the school principal's report regarding who had responsibility for four aspects of curriculum and assessment, namely "Establishing student assessment policies", "Choosing which textbooks are used", "Determining course content", and "Deciding which courses are offered". Higher values indicate higher levels of school responsibility in this area.
Morale of the teaching staff
This index captures the enthusiasm with which teachers work, morale and pride in belonging to the school, and the valuation made of academic performance.
School climate
Index about student-related factors affecting school climate, such as students skipping classes, students lacking respect for teachers, disruption of classes by students, etc. Higher values of the index correspond to better school climate.
Class size
The average class size.
School type
A dichotomous variable that takes the value 1 if it is a public school and 0 otherwise.
Rural school
A dichotomous variable that takes the value 1 if the school is located in a population of fewer than 3,000 inhabitants.
Competition between schools
A dichotomous variable that takes the value 1 if there is competition between schools (there is more than one school to choose from) and 0 otherwise (monopoly).
School selectivity
Index of academic school selectivity. As in previous cycles, school principals were asked about admission policies at their school, including placement tests and recommendation by feeder schools. In PISA 2012, this index is calculated from the frequencies with which two factors (students' academic performance and recommendations of their feeder schools) were considered for admission of students in their current schools: (1) the two factors were never considered; (2) at least one factor was considered sometimes, but not always; and (3) Note: In italics, the labels of the variables as shown in tables 4 and 8 of results. N.B. All indices in PISA are scaled so that they have mean 0 and standard deviation 1 for OECD countries. See OECD (2014c) for more details.
e-offprint of the author with publisher's permission we have considered mathematical literacy performance, reading literacy performance, and some sociodemographic characteristics of the students: specifically, age; gender; economic, social, and cultural status; grade repetition; immigrant status; general versus vocational education; and upper secondary education versus lower secondary education (see annex 2 for more details on these two variables). Information about experiences in money and financial matters of 15-year-old students was collected in an additional questionnaire in PISA 2012. In all countries, there was a significant proportion of missing observations for answers to specific questions about experiences, attitudes, and behaviors related to money. This lack of response is explained, at least in part, by the sampling design: half of the questions relating to students' experiences with money matters were answered only by half of the sample, while the other half were answered by the other half of the sample. As a result of the large number of missing values, it has only been possible to include in the analysis two groups of dummy variables (bank account and prepaid debit card), each of them with three categories, as shown in table 2.
The second group of explanatory variables corresponds to level 2. These school-level explanatory variables were also shown in table 2. The first subgroup of them were variables related to the availability of financial education in schools. We wanted to test whether the teaching of financial education as a separate subject, as a cross-curricular subject, as part of business or economics courses, as part of mathematics, as part of other social sciences and humanities subjects, available as an extracurricular activity, or available as part of a class teacher's lesson were all related to performance in financial literacy. The second subgroup of school variables was introduced as control variables to test whether there was a direct school effect on financial literacy. On the one hand, we included class size, school type, rural school, and competition between schools. On the other hand, we took into account five indices developed by PISA related to the school principals' perceptions of factors that may be related to the performance of students -in particular, quality of educational resources, school responsibility for curriculum and assessment, morale of the teaching staff, school climate, and school selectivity. The table in appendix 3 reports the descriptive statistics of the variables incorporated in the econometric analysis.
Results
In this section, we present the results of the estimation of the multilevel models. The empty model provides important preliminary information about within-school and between-school variations in the outcome measure under study. Once VPC has been tested to be statistically significant, the explanae-offprint of the author with publisher's permission tory variables at the school and student levels described in the previous section are included in the multilevel regression. The random slope model allows the slope of the relationship between financial literacy scores and mathematical literacy performance to vary among schools, as well as the intercept.
Results of the Empty Model
First, we estimate an empty model whose results allow us to determine what proportion of the variance in financial literacy performance of students is due to factors associated with the characteristics of the schools (between-school variance) and what proportion is due to students' characteristics (withinschool variance). Table 3 shows the percentages of variance in financial literacy performance for the 15-year-old students explained by differences between schools and within schools in each participating country. The last column shows the variance partition coefficient of each country. As can be observed, between-school differences account for 16 % of the variation in student performance in Spain, 19.8 % in Estonia, and 20.1 % in Poland. The results for Spain, therefore, suggest a greater equity in the country's educational system, indicating that students with low, medium, and high performance in financial literacy can be found in all schools. 6 As we have also highlighted, similar values are obtained in Estonia and Poland, with values well below the OECD average of 37 % (OECD, 2014a), thus confirming that educational outcomes depend more on the characteristics and the circumstances of their students than the features of the schools they were attending.
By contrast, in countries such as Slovenia, Slovakia, and France, the proportion of variance explained is mainly due to factors related to the characteristics of the schools (between-school variation), with estimated variance partition coefficient values above 50 %. School characteristics may also explain differences in student performance in financial literacy.
Multilevel Modeling: Results of the Random Slope Model
Regarding the variables at the student level, the results of the multilevel estimation are shown in table 4. The table in appendix 4 also adds variables relating to students' experiences with monetary matters. In the following pages, we focus mainly on the results of table 4 because the number of observations that have been used in this estimate is greater than the number of observations used in the estimation reported in appendix 4. Table 4 shows the results of the model at the individual level. First, in all participating countries, mathematical and reading abilities were measured through the PISA 2012 math and reading scores, respectively. The estimated coefficients associated with both variables are positive and statistically significant in all countries, although the values of the coefficients are small (less than 1). Mathematics and reading can capture general ability. In order to be financially literate, students need to be able to read and understand basic financial documents, and also need to have at least a basic level of math ability. It should be noted that the effects are very significant in statistical terms: the p-value is 0.000 in all cases. Taking into account that the correlations between financial literacy and both competences -mathematics and reading performance -are high (0.83 and 0.79, respectively), it can be concluded that the effects are quantitatively high (Cohen, 1988) . Second, in most of the educational systems analyzed, students at age 15 are in general academic education. However, for countries where students at that age may be in general education or in vocational education, a conclue-offprint of the author with publisher's permission sive result has not been observed. General academic education as opposed to vocational or technical education shows a positive relationship with the development of financial competence only in Slovenia and France (15 and 13 points, respectively). On the contrary, in Colombia, vocational education is positively related to the financial literacy score.
Individual Characteristics of Students and Their Relationship to Financial Literacy Scores
On the other hand, the results show that for a large number of countries analyzed, students in upper secondary education score more than those in lower secondary education. This relationship is positive in countries such as the Czech Republic, Latvia, France, the United States, New Zealand, and Australia. With the exception of Latvia, an analysis of correlations between the variables upper versus lower education and grade repetition showed negative and statistically significant coefficients, although the correlations were moderate. This indicates that the lower financial literacy scores of students in lower secondary education may be due to their lag in the education system.
Third, in relation to the other socioeconomic variables shown in table 4, such as gender, results show that boys' scores are higher than girls' scores in financial literacy when controlling for individual and school variables. With respect to immigrant status, needless to say, financial education is considered important for the integration of immigrants in their new country of residence. In many countries, children of immigrants have a higher risk of poor academic performance than children of natives (OECD, 2012b) . Immigrant students underperform in PISA, but the performance gap between them and nonimmigrant students varies considerably across countries, even after adjusting for socioeconomic differences. In general, immigrants score lower than natives in financial literacy, especially in the case of first-generation immigrants. In Poland, Shanghai, Latvia, the Slovak Republic, France, Australia, Spain, and New Zealand the estimated coefficient for first-generation immigrants is negative and statistically significant. However, this coefficient is no longer significant for second-generation students in Latvia, New Zealand, and Spain. This result can be interpreted as the integration of young people already born in the country, who perform neither worse nor better than the natives. Fourth, socioeconomic status, which is measured by the economic, social, and cultural index (ESCS), is related positively and significantly to the performance of students in financial literacy in Colombia, France, and Spain (the estimated coefficients associated with these countries are around 15 in the first and around 5 in the last two). The value of the coefficient of the variable ESCS is interpreted as the increase in financial literacy associated with a one-point increase in the ESCS.
Finally, we note that there are differences in performance in financial literacy according to repetition. Among OECD countries, there are different policies regarding repetition and grade retention. Requiring that students repeat grades implies some cost, not only the expense of providing an additional e-offprint of the author with publisher's permission Note: Dependent variable: total score for each student in the financial literacy assessment. r.c.: reference category. Omitted: variable not considered due to the absence of observations in that category. For some countries, there are blank cells due to the omission of variables not considered as a result of problems in estimation/multicollinearity. **, * Significance at 5 % and 10 % level respectively. The estimate has been made taking into account the relevant weights.
e-offprint of the author with publisher's permission year of education (i.e., direct costs) but also the cost to society in delaying that student's entry into the labor market by at least one year (i.e., opportunity costs) (OECD, 2011) . Among the participating countries, it is worth noting the case of Spain, which has the highest repeaters rate among OECD countries. In Spain, around 30 % of the students who participated in the financial literacy assessment had repeated one or two academic years. This is the highest percentage in all participating countries, and more than 2.5 times the OECD average (12.0 %). As can be seen in table 4, across PISA-participating countries and economies, in Australia, Colombia, Italy, Latvia, the Russia Federation, and Spain the scores of students who had repeated at least a grade are significantly lower than those of nonrepeaters. The largest gap is observed in the Russian Federation, Colombia, and Spain. The negative sign for grade repetition has also been found by Morrison and On No (2007) and Greene and Winters (2007) . It is important to reflect upon policies of repetition, and on the appropriateness of extending school support programs to pupils with educational difficulties as an effective alternative to educational policy.
The Teaching of Financial Education and Its Relation to Scores on Financial Literacy
In this sub-subsection, we analyze how different ways of providing economic and financial knowledge in schools contribute to the development of financial skills. A summary of these results is shown in table 5. According to the OECD (2017), the different approaches that have been most recently introduced in educational systems in order to improve financial education do not provide conclusive evidence regarding the strategies that produce the best results. However, in this paper, we have found that the two most effective ways of delivering financial education have been financial education taught as a cross-curricular subject and financial education taught as part of business and economics courses. It is expected that financial education taught as part of business and economics courses requires more additional resources (classrooms, teachers, etc.) than financial education taught as a cross-curricular subject. A cost-effectiveness analysis would allow verifying whether the latter is less cost-effective than the former (Levin, 1988) . Going into a more detailed analysis of the results, we find, first, that in Shanghai there is a positive relationship between scores in financial literacy and financial education taught as a cross-curricular subject for less than 20 hours a year. In three other countries, Colombia, France, and Latvia, the scores in financial education increase when it is taught as a cross-curricular subject for 20 hours or more a year. In the United States, this positive effect is observed independently of the number of hours for which financial education is taught as a cross-curricular subject. Financial education taught as a crosse-offprint of the author with publisher's permission
The Knowledge and Skills That Are Essential to Make Financial Decisions 317 e-offprint of the author with publisher's permission curricular subject could use real-life examples of economic-financial issues that do not have to be linked to a specific subject. For example, history teachers may use audiovisual material about the Great Depression of the 1930s, the recent financial crisis, etc., to introduce economic concepts into their classes. Or, for example, language professors could use economic news published in the press to develop reading comprehension skills and knowledge of specific economic and financial terms. Second, there is a positive relationship between financial education taught as part of business or economics courses and the development of financial skills in Australia, F.C. Belgium, Estonia, Poland, and Slovenia. In fact, with the exception of Slovenia, these countries are at the forefront of education systems whose students scored above the OECD average in financial literacy. Therefore, the results suggest that the integration into the school of financial education taught as part of business or economics courses is effective.
Third, financial education taught as part of mathematics enables students to develop financial skills in Australia, F.C. Belgium, Latvia, and Spain. This result indicates that financial skills can be improved by improving mathematical knowledge. Therefore, mathematics teachers have in their hands powerful tools for the development of economic-financial skills -for example, the graphical representation of functions such as supply and demand, the solution of systems of equations for obtaining market equilibrium, or the calculation of rates such as the inflation rate or the unemployment rate. In this regard, Cole et al. (2016) found that additional mathematics training had a positive impact on financial outcomes compared with traditional personal-finance courses, for which they found no effect on financial outcomes.
Finally, there are other forms of financial education teaching that are associated with the development of financial competencies. On the one hand, financial education taught as a separate subject contributes to the development of financial skills among students from Italy, New Zealand, and Spain, after controlling for individual and other school variables. On the other hand, when financial education is available as an extracurricular activity it is significant only in the F.C. Belgium, the Czech Republic, and Estonia. Lastly, financial education taught as part of class teachers' lessons has a positive effect on the score in financial literacy in Spain and Slovenia. However, the teaching of financial education as part of other social sciences and humanities or language and literature subjects is not significant in any of the countries.
Other School Features and Their Relationship to Financial Literacy Scores
We focus now on contextual or school variables shown in table 4. School variables were incorporated to test whether there was a direct group effect e-offprint of the author with publisher's permission on financial literacy. In relation to these school variables, after controlling for individual variables and those related to the teaching of financial education, there are relatively few estimated coefficients that are statistically significant. In addition, the signs of the coefficients (positive and negative) for the same variable in the different countries do not allow us to conclusively identify the relationship of these school variables with financial literacy. It is clear that there are different educational systems, so in this section we do not go into depth in analyzing the role that these contextual variables exert in the development of financial competencies.
First, it is important to emphasize that neither the quality of educational resources nor responsibility for curriculum and assessment is related to the results on financial literacy. On the one hand, we find positive and statistically significant coefficients for quality of educational resources only in New Zealand and the United States. In both cases, it seems that the highest investments in quality educational resources are related to the results in financial literacy. On the other hand, differences in educational outcomes may also be attributable to internal processes of the school, such as the degree of autonomy. In this paper, the index of school responsibility for curriculum and assessment has been included as an explanatory variable, which mainly reflects the degree of decentralization in relation to aspects such as textbook choice, student assessment policies and procedures, or curriculum contents. This index has a dissimilar influence by country, having a positive relationship with financial literacy scores in F.C. Belgium, the Czech Republic, Israel, and Spain, but a negative relationship in Colombia.
Second, the association between school climate and performance is strong in some countries. The results of the econometric estimation reveal that a positive learning environment in the classroom contributes to the development of financial literacy in Italy and Croatia. In general, classrooms and schools with more disciplinary problems are less favorable to learning, since teachers have to spend more time creating an orderly environment before instruction can begin. Regarding the class size, the estimated coefficient associated with this variable is positive and statistically significant in the Czech Republic, Israel, Croatia, and Italy. However, it is negatively related to financial literacy in the Russian Federation, Spain, and Estonia.
Third, school type is not significant in most countries. This variable only shows a positive relationship with financial literacy in Spain, where public school students perform better than private school students; the score on financial literacy in Croatia and Colombia is lower if the school is public. In any case, these results must be analyzed with caution, since the type of school is an endogenous variable because the students are not randomly distributed among the different types of schools.
e-offprint of the author with publisher's permission Fourth, in F.C. Belgium, the Russian Federation, and Spain, students enrolled in schools that are located in small towns and rural areas obtain lower scores in financial literacy than students enrolled in schools located in larger cities. Similar results have been found by Ali et al. (2016) . The opposite result is observed in Colombia, Estonia, and Poland.
Fifth, regarding competition among schools, it contributes positively to improving financial literacy performance in Israel, Poland, the Slovak Republic, and Italy, while it is negatively related in Latvia and France.
Finally, we consider admission policies, which are controllable by schools. This variable is measured by the index of school choice, and it is positively related to financial literacy scores in Croatia, New Zealand, and Slovenia, while a negative relationship has been found in Colombia and the Czech Republic.
Students' Experiences with Money Matters and Their Relation to Scores on Financial Literacy
The table in annex 4 reports the relationship between students' experiences related to money/financial affairs, such as holding a bank account or having knowledge of financial products, and its performance in assessing financial literacy, controlling for the other variables used in the estimation. Here, in table 6, we show a summary of the students' experiences with money matters and their relation to scores on financial literacy. First, with regard to the relationship between performance in financial literacy and having a bank account, it is observed that having a bank account is associated with higher scores in financial literacy in New Zealand, F. C. Belgium, Latvia, and Australia. Specifically, students in New Zealand who hold a bank account score 33 points higher than students who do not, and about 12 points in F. C. Belgium, 11 points in Latvia, and 6 points in Australia. The highest differences, in New Zealand and F. C. Belgium, may be due in part to the fact that more than 70 % of students in these countries hold a bank account. In New Zealand, in particular, 15-year-olds do not need parental permission to open a bank account. The positive relationship observed between holding a bank account and results on financial literacy can be interpreted in various ways. On the one hand, having financial knowledge and skills can raise curiosity among students about financial products (Otto, 2013; Sherraden et al., 2011) . On the other hand, having a bank account allows students to become familiar with financial topics (Christelis et al., 2015; Sherraden et al., 2011) while encouraging saving habits, with certain long-term benefits in adulthood (Friedline et al., 2011) .
Second, holding a prepaid debit card is positively associated with the financial literacy scores in France, Italy, Shanghai, and the Czech Republic. Specifically, holding a prepaid debit card increases the result of financial lite-offprint of the author with publisher's permission eracy tests by 17 points in France, about 14 points in Italy, about 11 points in Shanghai, and around 9 points in the Czech Republic. Finally, it is interesting to see whether or not there are differences in financial literacy performance between students who have a basic knowledge of formal financial products and those who do not. Financial unfamiliarity, which is defined as not knowing what a bank account is and/or not knowing what a prepaid debit card is, was related negatively to the financial literacy scores in Colombia, Croatia, Estonia, France, New Zealand, Poland, the Russian Federation, Spain, and the United States.
Conclusion
Financial literacy is an essential skill for life. A globalized world, characterized by a greater complexity of markets and the economy, requires that citizens, especially youth, gain more knowledge and develop more competencies in economic and financial matters than past generations. Students nearing the end of compulsory education are already consumers of financial products:
e-offprint of the author with publisher's permission many have bank accounts, use online payment services, and/or have a prepaid mobile phone. Many of them must decide, with their parents, whether to continue to higher levels of education and, if so, how to pay for it.
The importance of financial literacy is also increasingly recognized in schools. This paper analyzes the factors associated with financial literacy performance in 18 countries that participated in the OECD-PISA program in 2012. This was the first large-scale international study to assess the financial literacy of 15-year-olds acquired in and outside of school. Specifically, the objective of this work has been to study the relationship between the teaching of financial education in schools -and students' experiences with monetary affairs -and the development of economic and financial skills, once one has controlled for individual variables and other school variables. To achieve this goal, we have used the econometric methodology of multilevel analysis.
First, the financial literacy score of young people is mediated by the acquisition of mathematical and reading competencies. To be financially literate, students need some basic knowledge of mathematics and to be able to read and understand basic financial documents. So, mathematics and reading abilities can be considered as prerequisites for financial literacy. The results contribute to the debate on the need to increase hours of mathematics and reading, and to foster a positive attitude towards both.
Second, the interest in determining how schools can contribute to promoting the financial literacy of teenagers is fundamental. The literature that assesses financial education strategies does not provide conclusive results regarding the best way to integrate financial education into an official school curriculum. However, in this paper we have found a positive relationship between the delivery of financial education and students' financial literacy scores across the countries analyzed. It is observed that the financial education taught as a cross-curricular subject has a positive relationship with the development of the economic and financial skills of young people. These results are important from the perspective of educational policy, since they allow for the development of financial skills without the need for direct investment of additional monetary resources. Also, financial education taught as part of business or economics courses has a positive relationship with the economic and financial scores.
Third, regarding students' experiences related to money/financial affairs, access to savings accounts and means of bank payment by young people, which is measured in this work by the possession of a bank account and/or the use of a prepaid debit card, respectively, has a positive relationship with financial literacy. Financial unfamiliarity has the opposite effect on financial literacy scores.
The findings of this paper could gain in robustness if, in the following waves of PISA, the results allow verifying if there are certain methods of e-offprint of the author with publisher's permission financial education that are cost-effective. Financial education as a crosscurricular subject or as part of mathematics contributes to the development of financial competencies among young people without the need to inject substantial additional human and material resources into educational systems. Helping young people understand financial issues is important, as younger generations are likely to face ever-increasingly complex financial products and services. Therefore, knowing the way in which schools can contribute to promoting financial literacy of young people is fundamental. In this regard, financial education is the best way to equip all young people with the relevant skills to make informed decisions and empower them as consumers.
Appendix
Annex 1
For the financial literacy questions that PISA used to measure financial literacy and concerning the selection of students and/or schools to participate in PISA, see OECD (2012a,c) and OECD (2014c).
The 40 items constituting the financial literacy assessment were newly developed for PISA 2012 and were selected from a pool of 75 items that were similarly tested in a field trial conducted in 2011 in countries participating in this international effort. The participation of countries in expert working groups charged with linking policy objectives with the best internationally available technical expertise ensures that the instruments are internationally valid and take into account the cultural and educational contexts in OECD member and partner countries and economies, that the assessment materials have strong measurement properties, and that the instruments emphasize authenticity and educational validity. (See: OECD, 2012a; OECD, 2013; OECD, 2014a; OECD, 2014c.) Like other PISA domains, financial literacy is assessed using an instrument designed to provide data that are valid, reliable, and interpretable. To provide valid estimates of student achievement, the sample of students had to be selected using established and professionally recognized principles of scientific sampling in a way that ensured representation of the full target population of 15-year-old students in the participating countries. Furthermore, quality standards had to be maintained with respect to (i) the coverage of the PISA international target population, (ii) accuracy and precision, and (iii) the school and student response rates. As specified in the PISA 2012 Technical Report, meeting the standards will ensure that the students tested come from the same target population in every country, and are in a nearly equivalent age range. Thus the results obtained will not be confounded by potential age effects. Furthermore, to be able to draw conclusions that are valid for the entire population e-offprint of the author with publisher's permission of 15-year-old students, a representative sample must be selected for participation in the test. The size of this sample should not be too small, in order to achieve required precision of measurement in all countries. For this reason, minimum numbers of participating students and schools are specified. The mode of drawing the samples used in the study is crucial to data quality. The goal of the project is to collect data that are representative of the population at large. To reach this goal, the sampling procedures have to follow established scientific rules. Furthermore, the comparability of the data across countries is guaranteed if the same procedure is used for all national samples. If different sampling procedures are used, then the equivalence of the sampling quality has to be determined (OECD, 2014c).
Annex 2
The dichotomous variables general versus vocational education and upper versus lower education do not appear for some countries in the econometric analyses. First, in Colombia, there were problems of convergence in the estimation of the model. Second, in some countries, such as Spain, Estonia, and Poland, we had no observations of either variable. In Spain and Estonia, practically all students were in general lower secondary education. In contrast, almost all of the students in Poland were in general upper secondary education. Third, in Latvia, New Zealand, and the USA only the variable upper versus lower education was incorporated. In Latvia and New Zealand, almost all students were in general academic education. In the USA, all students were in general education; in upper education, students in grades 10-12 have been considered, and in lower education grades 7-9. Lastly, in Croatia all students were in upper secondary education, so only the variable general versus vocational education was incorporated.
For each country, the PISA 2012 database provided information on the individual national study program codes, except for Israel. For that country, this information was masked, by request, to protect the confidentiality of participating schools and students and ensure good participation in future rounds of PISA. Given the variety of classifications for this information, and taking into account the diversity of educational systems, a synthesis effort has been made. For each country, it was determined, on the one hand, whether the student is on the general or the vocational track, and on the other, whether the student is in upper or lower secondary education, according to the ISCED classification. More details are provided by the UNESCO Institute of Statistics on the following Web link: http://uis.unesco.org/en/search/site/.
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The Knowledge and Skills That Are Essential to Make Financial Decisions 327 Table 7b Descriptive Statistics Continued Native ( Table 4 . Average values of financial literacy performance for each country shown in this table differ from that shown in Table 1 . This is because in the latter were considered all the observations available and the corresponding weights. N.B. For the variables related to the teaching of financial education, the mean value indicates the percentage of schools in each category.
The Knowledge and Skills That Are Essential to Make Financial Decisions 329 Native ( Table 4 . Average values of financial literacy performance for each country shown in this table differ from that shown in Table 1 . This is because in the latter were considered all the observations available and the corresponding weights. N.B. For the variables related to the teaching of financial education, the mean value indicates the percentage of schools in each category.
e-offprint of the author with publisher's permission Note: Dependent variable: total score for each student in the financial literacy assessment. r.c.: reference category. Omitted: variable not considered due to the absence of observations in that category. For some countries, there are blank cells due to the omission of variables not considered because of problems in estimation/multicollinearity. For the United States, a random intercept model was estimated. **,*: Significance at 5 % and 10 % levels, respectively. The estimate has been made taking into account the relevant weights.
